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(54) DEVICE AND METHOD FOR ADJUSTING NOSE GAP OF CRUSHER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify calculation, to 
facilitate adjustment and to improve accuracy in the 
nose gap adjustment of a crusher having a jaw crusher, 
and to facilitate the alternation of a set value of the 
nose gap, moreover, to previously prevent a damage to 
the subject device due to overload. 
SOLUTION: In the nose gap adjusting device of the 
crusher having the jaw crusher constituted by forming a 
crushing chamber having a V-shaped cross section by a 
stationary blade and a freely slidable dynamic blade and 
by having a jaw crusher constituted by supporting the 
upper end part of a jaw attached to the dynamic blade 
freely eccentrically movably and freely movably the 
lower part by the circular arc motion of the other end 
with one end of a freely movable toggle plate as a base 
point and adjusting the nose gap between the stationary 
blade and the dynamic blade by moving the jaw through 
the toggle plate, a detecting means 28 for detecting the 
contact of the stationary blade with the dynamic blade, a 

detecting means 22 for detecting an operation supporting position of the toggle plate and a 
control device 30 for calculating a nose gap value on the basis of the operation supporting 
position at contact and outputting the calculated nose gap value at the time of nose gap 
adjustment, are provided. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1-This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Glaim(s)] 

[Claim 1] Frame (3) Formed anchor tooth (4) This anchor tooth (4) Moving teeth whose rocking 
faced each other and was enabled (5) The crushing room (6) of a cross-section V typeface is 
formed. And moving teeth (5) It is an eccentric shaft (7) about the upper limit section of the 
attached jaw (16). It supports to revolve possible [ eccentric movement ]. Jaw crasher which 
comes to restrain the lower part by radii movement of the other end on the basis of said end of 
the toggle plate (10) with which the end was attached in the toggle block (13) whose migration 
was enabled by the driving means (20) free [ movement ] (2) It has. The lower part of a jaw (16) 
is moved through a toggle block (13) and a toggle plate (10) by the driving means (20). Anchor 
tooth (4) The lower limit section (4a) and moving teeth (5) In the addendum clearance 
adjustment equipment of the shredding equipment which adjusts the radial clearance between 
the lower limit sections (5a) Anchor tooth (4) The lower limit section (4a) and moving teeth (5) A 
contact detection means to detect contact in the lower limit section (5a) (28), A location 
detection means to detect the location of the supporting point (12) of operation by the side of 
the end which makes the radix point of radii movement of a toggle plate (10) (22), The detecting 
signal from a contact detection means (28) and a location detection means (22) is inputted. It is 
an anchor tooth (4) on the basis of the location of the supporting point (12) of operation when 
said contact is detected. Moving teeth (5) Based on the geometric relation between a toggle 
plate (10) and the location of the supporting point (12) of operation, the radial clearance 
corresponding to the location of the supporting point (12) of operation is computed. Addendum 
clearance adjustment equipment of the shredding equipment characterized by having the control 
unit (30) which outputs said computed radial-clearance value at the time of addendum clearance 
adjustment. 

[Claim 2] Addendum clearance adjustment equipment of the shredding equipment characterized 
by having the radial-clearance display (32) which displays the radial-clearance value which said 
control unit (30) computed in the addendum clearance adjustment equipment of shredding 
equipment according to claim 1. 

[Claim 3] Frame (3) Formed anchor tooth (4) This anchor tooth (4) Moving teeth whose rocking 
faced each other and was enabled (5) The crushing room (6) of a cross-section V typeface is 
formed. Moving teeth (5) The lower limit section (5a) is moved and it is an anchor tooth (4). The 
lower limit section (4a) and moving teeth (5) In the addendum clearance adjustment approach of 
shredding equipment of adjusting the radial clearance between the lower limit sections (5a) 
Moving teeth (5) The lower limit section (5a) is moved and it is an anchor tooth (4). The lower 
limit section (4a) and moving teeth (5) The process at which the lower limit section (5a) is 
contacted, Moving teeth when contacting (5) The location of the lower limit section (5a) is 
detected. It is an anchor tooth (4) on the basis of this detection location. Moving teeth (5) 
Moving teeth (5) It is based on geometric relation with the location of the lower limit section 
(5a), and they are moving teeth (5). The process which computes the radial clearance 
corresponding to the location of the lower limit section (5a), The process which displays the 
computed radial-clearance value on a radial-clearance display (32), While an operator looks at 
the radial-clearance value displayed on the radial-clearance display (32), they are moving teeth 
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(5). When the lower limit section (5a) is moved and a desired radial clearance is reached, they 
are moving teeth (5). The addendum clearance adjustment approach of the shredding equipment 
characterized by having the process which stops migration of the lower limit section (5a). 
[Claim 4] In the addendum clearance adjustment equipment of shredding equipment according to 
claim 1 said control unit (30) Anchor tooth (4) The lower limit section (4a) and moving teeth (5) 
The location of the supporting point (12) of operation detected with the location detection 
means (22) when contacting the lower limit section (5a) first is memorized as an initial criteria 
location. The difference value of the location of the supporting point (12) of operation detected 
with the location detection means (22) whenever the contact detection means (28) detected 
contact, and said memorized initial criteria location is calculated, and it is an anchor tooth (4). 
And moving teeth (5) Addendum clearance adjustment equipment of the shredding equipment 
characterized by calculating the amount of wear. 

[Claim 5] In the addendum clearance adjustment equipment of shredding equipment according to 
claim 4 said control unit (30) It is based on said initial criteria location, and is an anchor tooth 
(4). And moving teeth (5) Set up beforehand the location or abrasion loss threshold value of the 
supporting point (12) of operation corresponding to a wear limitation, and it is memorized. 
Whenever a contact detection means (28) detects contact, the location of the supporting point 
(12) of operation detected with the location detection means (22) is compared with the location 
corresponding to said memorized wear limitation. Or addendum clearance adjustment equipment 
of the shredding equipment characterized by judging whether said calculated amount of wear was 
compared with said memorized abrasion loss threshold value, and the wear limitation was arrived 
at. 

[Claim 6] When an alarm command is inputted in the addendum clearance adjustment equipment 
of shredding equipment according to claim 5, it is an anchor tooth (4). And moving teeth (5) The 
wear information equipment (33) which reports having arrived at the wear limitation is attached. 
Said control unit (30) is an anchor tooth (4). And moving teeth (5) Addendum clearance 
adjustment equipment of the shredding equipment characterized by outputting said alarm 
command to wear information equipment (33) when it judges that the wear limitation was arrived 
at. 

[Claim 7] Frame (3) Formed anchor tooth (4) This anchor tooth (4) Moving teeth whose rocking 
faced each other and was enabled (5) The crushing room (6) of a cross-section V typeface is 
formed. And moving teeth (5) It is an eccentric shaft (7) about the upper limit section of the 
attached jaw (16). It supports to revolve possible [ eccentric movement ]. Jaw crasher which 
comes to restrain the lower part by radii movement of the other end on the basis of said end of 
the toggle plate (10) with which the end was attached in the toggle block (13) whose migration 
was enabled by the driving means (20) free [ movement ] (2) It has. The lower part of a jaw (16) 
is moved through a toggle block (13) and a toggle plate (10) by the driving means (20). Anchor 
tooth (4) The lower limit section (4a) and moving teeth (5) In the addendum clearance 
adjustment equipment of the shredding equipment which adjusts the radial clearance between 
the lower limit sections (5a) Anchor tooth (4) The lower limit section (4a) and moving teeth (5) A 
contact detection means to detect contact in the lower limit section (5a) (28), A location 
detection means to detect the location of the supporting point (12) of operation by the side of 
the end which makes the radix point of radii movement of a toggle plate (10) (22), The target 
radial-clearance value set up by radial-clearance setting means (36) to set up a target radial- 
clearance value, and the radial-clearance setting means (36) is memorized beforehand. At the 
time of addendum clearance adjustment, the detecting signal from a contact detection means 
(28) and a location detection means (22) is inputted. It is an anchor tooth (4) on the basis of the 
location of the supporting point (12) of operation when said contact is detected. Moving teeth (5) 
Based on the geometric relation between a toggle plate (10) and the location of the supporting 
point (12) of operation, the addendum real clearance corresponding to the location of the 
supporting point (12) of operation is computed. Addendum clearance adjustment equipment of 
the shredding equipment characterized by having the control unit (30) which always calculates 
the variation of this addendum real clearance value and said memorized target radial-clearance 
value, outputs a command signal to a driving means (20) so that said variation may become 
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abbreviation 0, and adjusts an addendum real clearance automatically. 

[Claim 8] Addendum clearance adjustment equipment of the shredding equipment characterized 
by having the radial-clearance display (32) which displays the addendum real clearance value and 
the set-up target radial-clearance value which said control unit (30) computed in the addendum 
clearance adjustment equipment of shredding equipment according to claim 7. 
[Claim 9] It has a moving limit detection means (23) to detect that the supporting point (12) of 
operation arrived at the critical range of operation beforehand set to the radial-clearance open 
side in the addendum clearance adjustment equipment of shredding equipment according to claim 
1. A control unit (30) inputs the detecting signal from a location detection means (22) and a 
moving limit detection means (23). When the tolerance of a gap where the location of the 
supporting point (12) of operation detected with the location detection means (22) was 
beforehand defined during crushing is crossed, Or when it is judged that said supporting point 
(12) of operation arrived at the critical range of operation based on the detecting signal of a 
moving limit detection means (23) Actuation of the jaw crasher (2) by the eccentric shaft (7), 
and feeder which supplies debris-ed to a jaw crasher (2) (9) Addendum clearance adjustment 
equipment of the shredding equipment characterized by outputting the command signal which 
suspends actuation. 

[Claim 10] In the addendum clearance adjustment equipment of shredding equipment according 
to claim 1 a control unit (30) The supporting point of operation after addendum clearance 
adjustment (12) is an anchor tooth (4) in the case of addendum clearance adjustment. Moving 
teeth (5) When it enters in the migration keepout area beforehand set up near the criteria 
location at the time of contact Eccentric shaft (7) Actuation of the jaw crasher (2) to twist 
and/or feeder (9) Addendum clearance adjustment equipment of the shredding equipment 
characterized by outputting the command signal which suspends actuation. 
[Claim 1 1] It sets to the addendum clearance adjustment equipment of shredding equipment 
according to claim 9 or 10, and they are two or more shredding equipment (1a, 1b — ). It is 
arranged by the serial, debris transport device (52a) of the shredding equipment (1a) of the 
upstream from, when suspending the jaw crasher (2b) of the shredding equipment (1b) of the 
downstream which crushes in response to supply of debris, and/or said actuation of a feeder 
(9b) To coincidence, the jaw crasher of the shredding equipment (1a) of the upstream (2a), A 
feeder (9a) and debris transport device (52a) An output means to output the command signal 
which stops actuation of a feeder (9a) at least inside (53 54) Addendum clearance adjustment 
equipment of the shredding equipment characterized by having in the shredding equipment (1b) 
of the downstream. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the addendum clearance adjustment equipment 
and its adjustment approach of the shredding equipment using the jaw crasher which crushes 
rock, an ore f etc. 
[0002] 

[Description of the Prior Art] The radial clearance between the anchor tooth of a jaw crasher 
and moving teeth influences greatly the grain size of the crushed rock, i.e., product quality. 
Therefore, management of a radial clearance is very important. While controlling this radial 
clearance conventionally, about the equipment which emits an alarm at the time of an overload, 
there are some which were indicated by the patent registration No. 2570057 official report. 
[0003] 

[Problem(s) to be Solved by the Invention] However, there are the following troubles in the 
configuration indicated by the patent registration No. 2570057 official report. 

1) Since it is computing on the basis of a co-ordinate basic origin, at the time of calculation of 
****** of the moving teeth by wear, the calculation approach is complicated, and an operation 
load is applied to the processing unit of a control unit at it. Moreover, when it wears out, in case 
moving teeth are exchanged, in order to secure workspace, components, such as an oil hydraulic 
cylinder arranged near the moving teeth, may also be removed, but since the co-ordinate basic 
origin which serves as said criteria by this will change, it is necessary to perform alignment of a 
co-ordinate basic origin with a sufficient precision at the time of the addendum clearance 
adjustment after a parts replacement. Therefore, the addendum clearance adjustment approach 
becomes complicated and tuning takes time amount. 

2) Since the hydraulic-pump travel which computes moving-teeth movement magnitude required 
in order to maintain a radial clearance to predetermined constant value, and is equivalent to this 
movement magnitude is calculated, the oil hydraulic cylinder for a moving-teeth drive is 
expanded with this hydraulic-pump travel and moving teeth are moved, is large, and the 
adjustment precision of a radial clearance is not sometimes good. [ of the migration error under 
the effect of the oil spillage of these hydraulic equipment, the engine-performance error for 
every device, etc. ] 

3) It is necessary to change a radial clearance by the class of debris-ed, or the application of 
debris. Although it is necessary especially to change a radial clearance each time when the class 
of debris-ed and the application of debris change with work sites like a portable type crusher, in 
the case of the above-mentioned conventional technique, a radial clearance is always adjusted 
uniformly, therefore an application is restricted, and it is small, the applicability, i.e., versatility, of 
shredding equipment. 

4) Since an operator's suitable treatment is only expected by the approach of emitting an alarm 
and making an operator corresponding at the time of an overload, human being's treatment 
mistake cannot be covered, but breakage of equipment may be caused when the worst. 
[0004] This invention is the easy operation approach in the addendum clearance adjustment of 
the shredding equipment which has a jaw crasher paying attention to the above-mentioned 
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trouble, and makes tuning easy, and it aims at enabling it to adjust a radial clearance correctly 
moreover. Moreover, other purposes are being able to make a setting change of a radial 
clearance easily according to the class of debris-ed, the application of debris, etc. Furthermore, 
another purpose is being able to prevent the equipment breakage by the overload beforehand. 
[0005] 

[Means for Solving the Problem and its Function and Effect] In order to attain the above- 
mentioned purpose, he is trying to compute the radial clearance according to the location of the 
supporting point of operation in this invention, based on the radial-clearance property which can 
be found with the geometric relation between an anchor tooth, the jaw which attached moving 
teeth, a toggle plate, and the location of the supporting point of operation so that it may explain 
below. As compared with the approach of asking for a radial clearance by the distance operation 
to the moving-teeth lower limit section location to the co-ordinate basic origin which this 
prepared in the toggle block [ of the supporting point of operation ], and driving means side like 
before, an operation becomes very easy, and the addendum tuning after a moving-teeth 
exchange activity etc. becomes easy, and adjustment time amount is also shortened. 
[0006] Namely, the 1 st invention concerning this invention forms the crushing room of a cross- 
section V typeface with the moving teeth whose rocking faced the anchor tooth formed in the 
frame, and this anchor tooth, and was enabled. And the upper limit section of the jaw which 
attached moving teeth is supported to revolve possible [ eccentric movement ] with an eccentric 
shaft. It has the jaw crasher which comes to restrain the lower part by radii movement of the 
other end on the basis of said end of the toggle plate with which the end was attached in the 
toggle block whose migration was enabled by the driving means free [ movement ]. In the 
addendum clearance adjustment equipment of the shredding equipment which is made to move 
the lower part of a jaw through a toggle block and a toggle plate by the driving means, and 
adjusts the radial clearance between the lower limit section of an anchor tooth, and the lower 
limit section of moving teeth A contact detection means to detect contact in the lower limit 
section of an anchor tooth, and the lower limit section of moving teeth, A location detection 
means to detect the location of the supporting point of operation by the side of the end which 
makes the radix point of radii movement of a toggle plate, Input the detecting signal from a 
contact detection means and a location detection means, and the radial clearance corresponding 
to the location of the supporting point of operation is computed based on the geometric relation 
between an anchor tooth, moving teeth, a toggle plate, and the location of the supporting point 
of operation on the basis of the location of the supporting point of operation when said contact 
is detected. It is considering as the configuration equipped with the control unit which outputs 
said computed radial-clearance value at the time of addendum clearance adjustment. 
[0007] According to the 1st invention, it can detect that the lower limit section of the anchor 
tooth of a jaw crasher and the lower limit section of moving teeth contacted with the contact 
detection means, a location detection means can detect the location of the supporting point of 
operation at that time, and the radial clearance according to the location of the supporting point 
of operation can be computed on the basis of this location. Thereby, while computing wear on 
the basis of the distance between the contact locations of a co-ordinate basic origin, said 
anchor tooth, and moving teeth, a complicated operation like the conventional technique of 
adjusting a radial clearance becomes unnecessary. Therefore, a radial-clearance value can be 
computed by the easy operation, and moving teeth can be moved to the location which serves 
as a predetermined radial clearance by this. That is, since a criteria location turns into only a 
supporting-point location of moving teeth when an anchor tooth and moving teeth contact of 
operation, it can compute a radial clearance correctly easily, therefore, a radial clearance can be 
changed easily — both, the operation load of processing units, such as CPU, is mitigated and 
cost reduction and an equipment miniaturization can be performed. 

[0008] The 2nd invention is taken as the configuration equipped with the radial-clearance display 
which displays the radial-clearance value which said control unit computed based on the 
configuration of the 1st invention. 

[0009] Since the radial clearance which the control unit computed is displayed with a radial- 
clearance display according to the 2nd invention, an operator can check a current radial 
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clearance easily, therefore becomes very easy [ the tuning of a radial clearance ]. 
[0010] The 3rd invention forms the crushing room of a cross-section V typeface with the moving 
teeth whose rocking faced the anchor tooth formed in the frame, and this anchor tooth, and was 
enabled. In the addendum clearance adjustment approach of shredding equipment of moving the 
lower limit section of moving teeth and adjusting the radial clearance between the lower limit 
section of an anchor tooth, and the lower limit section of moving teeth The process at which the 
lower limit section of moving teeth is moved, and the lower limit section of an anchor tooth and 
the lower limit section of moving teeth are contacted, The process which detects the location of 
the lower limit section of the moving teeth when contacting, and computes the radial clearance 
corresponding to the location of the lower limit section of moving teeth based on geometric 
relation with the location of the lower limit section of an anchor tooth, moving teeth, and moving 
teeth on the basis of this detection location, When the process which displays the computed 
radial-clearance value on a radial~c!earance display, and an operator move the lower limit 
section of moving teeth and reach a desired radial clearance, looking at the radial-clearance 
value displayed on the radial-clearance display, they are considering as the approach of having 
the process which stops migration of the lower limit section of moving teeth. 
[001 1] According to the 3rd invention, the lower limit section of moving teeth is moved and the 
radial clearance according to the lower limit section location of moving teeth is computed on the 
basis of the lower limit section location of moving teeth when the lower limit section of an 
anchor tooth and the lower limit section of moving teeth contact. Thereby, as carried out in the 
explanation paragraph of an operation of the 1st invention of the above, an exact radial 
clearance is computable by the easy operation. Moreover, the computed radial-clearance value 
is displayed on a radial-clearance display, and an operator can adjust a radial clearance, looking 
at the indicated value. Therefore, an exact radial clearance can be adjusted easily. Therefore, a 
quality product can be obtained. 

[0012] The 4th invention is based on the configuration of the 1st invention. Said control unit The 
location of the supporting point of operation detected with the location detection means when 
contacting the lower limit section of an anchor tooth and the lower limit section of moving teeth 
first is memorized as an initial criteria location. Whenever a contact detection means detects 
contact, it is considering as the configuration which calculates the difference value of the 
location of the supporting point of operation detected with the location detection means, and 
said memorized initial criteria location, and calculates the amount of wear of an anchor tooth and 
moving teeth. 

[0013] After exchanging an anchor tooth and/or moving teeth according to the 4th invention, the 
location of the supporting point of operation when contacting the lower limit section of an anchor 
tooth and the lower limit section of moving teeth first is memorized as an initial criteria location. 
Since the difference value of the location of the supporting point of operation at that time and 
said memorized initial criteria location is calculated and the amount of wear of an anchor tooth 
and moving teeth is calculated whenever it makes it contact after that, the amount of wear is 
measured correctly automatically, without an operator measuring the actual thing, and, therefore, 
prediction of the life of an addendum is attained with the amount of wear. Therefore, since life 
management of an anchor tooth and moving teeth can be performed correctly easily, the 
precision of product quality (that is, grain size) is maintainable to homogeneity. 
[0014] The 5th invention is based on the configuration of the 4th invention. Said control unit 
Based on said initial criteria location, set up beforehand the location or abrasion loss threshold 
value of the supporting point of operation corresponding to the wear limitation of an anchor 
tooth and moving teeth, and it is memorized. Whenever a contact detection means detects 
contact, it judges whether the location of the supporting point of operation detected with the 
location detection means was compared with the location corresponding to said memorized wear 
limitation, or said calculated amount of wear was compared with said memorized abrasion loss 
threshold value, and the wear limitation was arrived at. 

[0015] It judges automatically, without an operator judging whether an anchor tooth and moving 
teeth reached the wear limitation according to the 5th invention. Therefore, since life 
management of an anchor tooth and moving teeth can be performed easily correctly and 
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exchange of an anchor tooth or moving teeth can be performed at a suitable stage, product 
precision can be improved. 

[0016] Based on the configuration of the 5th invention, the 6th invention attaches the wear 
information equipment with which an anchor tooth and moving teeth report having arrived at the 
wear limitation, when an alarm command is inputted, and said control unit is carrying out as the 
configuration which outputs said alarm command to wear information equipment, when an anchor 
tooth and moving teeth judge that the wear limitation was arrived at. 

[0017] As for an operator, according to the 6th invention, it is intelligible whether an anchor 
tooth and moving teeth reached the wear limitation with information equipments (a buzzer, drop, 
etc.). Therefore, since it can deal with exchange of an anchor tooth or moving teeth etc. 
immediately, the product of good quality can be obtained. 

[0018] The 7th invention forms the crushing room of a cross-section V typeface with the moving 
teeth whose rocking faced the anchor tooth formed in the frame, and this anchor tooth, and was 
enabled. And the upper limit section of the jaw which attached moving teeth is supported to 
revolve possible [ eccentric movement ] with an eccentric shaft. It has the jaw crasher which 
comes to restrain the lower part by radii movement of the other end on the basis of said end of 
the toggle plate with which the end was attached in the toggle block whose migration was 
enabled by the driving means free [ movement ]. In the addendum clearance adjustment 
equipment of the shredding equipment which is made to move the lower part of a jaw through a 
toggle block and a toggle plate by the driving means, and adjusts the radial clearance between 
the lower limit section of an anchor tooth, and the lower limit section of moving teeth A contact 
detection means to detect contact in the lower limit section of an anchor tooth, and the lower 
limit section of moving teeth, A location detection means to detect the location of the 
supporting point of operation by the side of the end which makes the radix point of radii 
movement of a toggle plate, The target radial-clearance value set up by radial-clearance setting 
means to set up a target radial-clearance value, and the radial-clearance setting means is 
memorized beforehand. At the time of addendum clearance adjustment, the detecting signal from 
a contact detection means and a location detection means is inputted. Based on the geometric 
relation between an anchor tooth, moving teeth, a toggle plate, and the location of the supporting 
point of operation, the addendum real clearance corresponding to the location of the supporting 
point of operation is computed on the basis of the location of the supporting point of operation 
when said contact is detected. The variation of this addendum real clearance value and said 
memorized target radial-clearance value is always calculated, and it is considering as the 
configuration equipped with the control unit which outputs a command signal to a driving means 
and adjusts an addendum real clearance automatically so that said variation may become 
abbreviation 0. 

[0019] According to the 7th invention, the radial clearance of a jaw crasher is set as the desired 
value of beforehand a request, and this value is stored in a control unit. And a control unit 
always calculates the variation of the addendum real clearance computed based on the detecting 
signal of a contact detection means and a location detection means, and the target radial- 
clearance value which carried out [ above-mentioned ] storage, can output a command signal to 
a driving means, can move a jaw, i.e., the lower limit section of moving teeth, so that the 
variation may become abbreviation 0, and it can adjust an addendum real clearance to a request 
value. Thereby, since it is automatically adjusted to the set point while a setup of a radial 
clearance is appropriately attained according to the class and application of debris-ed, it can 
obtain the product of always good quality easily, and its working efficiency improves. 
[0020] The 8th invention is equipped with the radial-clearance display which displays the 
addendum real clearance value and the set-up target radial-clearance value which said control 
unit computed based on the configuration of the 7th invention. 

[0021] According to the 8th invention, since an addendum real clearance value and a target 
radial-clearance value are displayed with a radial-clearance display, it becomes easy [ an 
operator ] to check and tuning becomes easy. 

[0022] The 9th invention has a moving limit detection means to detect that the supporting point 
of operation arrived at the critical range of operation beforehand set to the radial-clearance 
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open side based on the configuration of the 1st invention. A control unit When the location of 
the supporting point of operation which inputted the detecting signal from a location detection 
means and a moving limit detection means, and was detected with the location detection means 
during crushing crosses the tolerance of the gap defined beforehand, Or when it is judged that 
said supporting point of operation arrived at the critical range of operation based on the 
detecting signal of a moving limit detection means, it is considering as the configuration which 
outputs the command signal which suspends actuation of the jaw crasher by the eccentric shaft, 
and actuation of the feeder which supplies debris-ed to a jaw crasher. 
[0023] According to the 9th invention, a control unit judges whether the location of the 
supporting point of operation crossed the tolerance of the gap set up beforehand. Or it judges 
whether the location of the supporting point of operation arrived at the critical range of 
operation set up beforehand. And when the supporting point of operation crosses the tolerance 
of a gap, or when a critical range of operation is arrived at, actuation of a jaw crasher and a 
feeder is suspended. Therefore, before an operator knows, while a defect product can prevent 
being produced so much, breakage of equipment can be prevented beforehand. 
[0024] The 10th invention is taken as the configuration which outputs the command signal which 
suspends actuation of the jaw crasher by the eccentric shaft, and/or actuation of a feeder, when 
it enters in the migration keepout area by which the supporting point of operation after 
addendum clearance adjustment set up the control unit beforehand based on the configuration of 
the 1st invention near the criteria location at the time of contact to an anchor tooth and moving 
teeth on the occasion of addendum clearance adjustment 

[0025] According to the 10th invention, a control unit can suspend actuation of a jaw crasher 
and/or a feeder, when the supporting point of operation enters in a migration keepout area with 
a possibility that an anchor tooth and moving teeth may approach and interfere. Therefore, 
interference with an anchor tooth and moving teeth is prevented, and damage on equipment can 
be prevented beforehand. 

[0026] As for the 1 1th invention, two or more shredding equipment is arranged by the serial 
based on the configuration of the 9th or 10th invention. When suspending the jaw crasher of the 
shredding equipment of the downstream which crushes in response to supply of debris from the 
debris transport device of the shredding equipment of the upstream, and/or said actuation of a 
feeder It is considering as the configuration which has an output means to output the command 
signal which makes coincidence suspend actuation of a feeder at least among the jaw crasher of 
the shredding equipment of the upstream, a feeder, and a debris transport device, in the 
shredding equipment of the downstream. 

[0027] According to the 1 1th invention, when suspending the jaw crasher of the shredding 
equipment of the downstream, and/or actuation of a feeder, it has an output means to output to 
coincidence the command signal of the shredding equipment of the upstream which stops 
actuation of a feeder at least, in the shredding equipment of the downstream. Even when the 
shredding equipment of the downstream carries out a crushing halt, while excessive debris-ed is 
not supplied to the jaw crasher of the downstream, the activity of human power removing 
excessive debris-ed at the time of a reboot becomes unnecessary and an operator's load is 
mitigated by this, crushing can be performed efficiently. Therefore, since it becomes applicable at 
serial arrangement of two or more shredding equipment and the debris of various grain size 
according to the class of debris-ed, the application of debris, etc. can be manufactured, the 
versatility of shredding equipment becomes large. 
[0028] 

[Embodiment of the Invention] Below, the operation gestalt of the addendum clearance 
adjustment equipment of the shredding equipment concerning this invention and its adjustment 
approach is explained in full detail with reference to a drawing. 

[0029] Drawing 1 is the transverse-plane sectional view of the shredding equipment 1 of the 1st 
operation gestalt, and drawing. 2 is the A~A view Fig. of drawing 1 . In drawing 1 t the jaw crasher 
2 has a frame 3, an anchor tooth 4, moving teeth 5, and an eccentric shaft 7. In a frame 3, the 
anchor tooth 4 set up in the abbreviation vertical direction is faced, and moving teeth 5 are 
formed rockable and form the crushing room 6 of a cross-section V typeface with an anchor 
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tooth 4 and moving teeth 5. The upper limit section of the jaw 16 in which moving teeth 5 were 
attached is supported to revolve possible [ eccentric movement ] with an eccentric shaft 7, and 
the lower limit section is restrained by radii movement of the toggle plate 10 almost free 
[ rocking of the vertical direction ]. The feeder 9 which throws debris-ed into the crushing room 
6 is arranged above a jaw crasher 2, and shredding equipment 1 is constituted with the jaw 
crasher 2. Moreover, the front end section 1 1 of the toggle plate 10 is in contact with the tooth- 
back side of the lower limit section of moving teeth 5 free [ rotation ], and the back end section 
is in contact with the point of the toggle block 13 free [ rotation ]. The back end section of the 
toggle plate 10 is the radix point of said radii movement of the toggle plate 10, and serves as the 
supporting point 12 of lower limit section 5a of moving teeth 5 of operation. As the toggle block 
13 is laid possible [ sliding ] towards moving teeth 5 on the lower frame 8 fixed to the frame 3 
and is shown in drawing 1 and drawing 2 , the back end section is connected with the lower 
frame 8 through one pair of oil hydraulic cylinders 21 and 21. Furthermore, as shown in drawing 
2 , one pair of tension rods 14 and 14 for pinching the toggle plate 10 between moving teeth 5 
and the toggle block 13 are formed in the right-and-left both sides of one pair of oil hydraulic 
cylinders 21 and 21. One pair of tension rods 14 and 14 are energized in the direction which 
compresses the toggle plate 10 between moving teeth 5 and the toggle block 13 with springs 15 
and 15. In drawing 1 and drawing 2 , moving teeth 5 rock an eccentric shaft 7 as a core, and 
lower limit section 5a of moving teeth 5 moves them almost horizontally by expanding and 
contracting oil hydraulic cylinders 21 and 21. Thereby, the radial clearance W formed between 
lower limit section 4a of an anchor tooth 4 and lower limit section 5a of moving teeth 5 changes. 
That is, the particle size (grain size) of debris can be changed. 

[0030] A location detection means 22 to detect the flexible location of an oil hydraulic cylinder 
21 is formed in the oil hydraulic cylinder 21. The location detection means 22 is a potentiometer 
and can detect telescopic motion of an oil hydraulic cylinder 21, i.e., the location of the 
supporting point 12 of operation. In addition, although the supporting point 12 of operation shown 
in drawing 1 is the mechanical supporting point of operation, the supporting point of operation 
used as the criteria for computing the radial clearance W concerning this invention is not limited 
to the location of this supporting point 12 of operation, and the position from which the 
movement magnitude of an oil hydraulic cylinder 21 and relation with a radial clearance W are 
obtained is said. 

[0031] Drawing 3 is the oil pressure circuit diagram of the driving means 20 which drives the oil 
hydraulic cylinder 21 to which lower limit section 5a of moving teeth 5 is moved almost 
horizontally. In this drawing, a hydraulic pump 24 and one pair of oil hydraulic cylinders 21 and 21 
are connected through a solenoid operated directional control valve 25. A solenoid operated 
directional control valve 25 is 3 location change-over valve, C location is equivalent to a 
contraction location, and B location is equivalent to a center valve position for the A location in 
the elongation location of an oil hydraulic cylinder 21. Moreover, the actuation solenoid section 
of a solenoid operated directional control valve 25 has connected with a control unit 30, and a 
solenoid operated directional control valve 25 switches with the command signal from a control 
unit 30. The one-way valve 27 is formed on the bottom circuit 26 which connects the output 
port of a solenoid operated directional control valve 25, and the bottom room of an oil hydraulic 
cylinder 21, and even if the external force by the side of contraction joins an oil hydraulic 
cylinder 21 , the bottom circuit 26 is closed by the one-way valve 27, and reduces an oil 
hydraulic cylinder 21 by it. The contact detection means 28 was formed in the upstream of the 
one-way valve 27 of the bottom circuit 26, and the contact detecting signal by the contact 
detection means 28 is connected to a control unit 30. The contact detection means 28 is 
constituted by the pressure switch etc., and if the oil pressure of the bottom circuit 26 rises to a 
predetermined pressure and a pressure switch is turned on, it will output a contact detecting 
signal to a control unit 30. Moreover, the detecting signal of the location detection means 22 
attached in the oil hydraulic cylinder 21 is inputted into the control unit 30. 
[0032] If a solenoid operated directional control valve 25 is switched to A location with the 
command signal from a control unit 30, an oil hydraulic cylinder 21 will be elongated, if it is made 
C location, an oil hydraulic cylinder 21 will be reduced, and if it is made B location, an oil 
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hydraulic cylinder 21 will suspend migration. If an oil hydraulic cylinder 21 is elongated, a radial 
clearance W will become small gradually, and if lower limit section 4a of an anchor tooth 4 and 
lower limit section 5a of moving teeth 5 contact, the oil pressure of the bottom room of an oil 
hydraulic cylinder 21 will rise. The contact detection means 28 detects contact to an anchor 
tooth 4 and moving teeth 5 by this oil pressure rise. In addition, while a strain gage may be used 
or moving teeth 5 are moved in the direction of an anchor tooth 4, you may make it the contact 
detection means 28 judge the case where the detection value of the location detection means 
22 will not change to be contact. 

[0033] Next, the calculation approach of a radial clearance W is explained. Lower limit section 4a 
of an anchor tooth 4 and lower limit section 5a of moving teeth 5 contacted, namely, a radial 
clearance W is computed and adjusted on the basis of the location of the supporting point 12 of 
operation at the time of a radial clearance W serving as zero. Here, the location of addendum 5a 
of moving teeth 5 is geometrically computable with reference to angle of rotation of an eccentric 
shaft 7, the distance of the axial center of an eccentric shaft 7, and the front end section 1 1 of 
the toggle plate 10, the die length of the toggle plate 10, etc. based on the location of the 
supporting point 12 of operation. 

[0034] Drawing 4 is the explanatory view of a radial-clearance property showing the detection 
value of the location detection means 22, i.e., the location of the supporting point 12 of operation 
and relation with a radial clearance W. The axis of abscissa of this drawing is the detection value 
of the location detection means 22, and an axis of ordinate is a radial clearance W. This radial- 
clearance property is searched for according to physical relationship geometric as mentioned 
above, and is memorized in the memory of a control unit 30 corresponding to the location 
detection value for every predetermined distance. In this drawing, the point Ao on an axis of 
abscissa is the detection value of the location detection means 22 when each of lower limit 
sections 4a and 5a contact, when an anchor tooth 4 and moving teeth 5 are new articles, and it 
computes a radial clearan ce W based on the radial— clearance property fo in this case. An is the 
detection value of the location detection means 22 at the time of contact to the anchor tooth 4 
after Addenda 4a and 5a carry out specified quantity wear (that is, after predetermined time 
operation), and moving teeth 5, and computes a radial clearance W based on the radial-clearance 
property fn which updated the radial-clearance property from fo to fn, and updated it in this 
case. Az is a detection value at the time of the wear limitation of an anchor tooth 4 and moving 
teeth 5, and the radial-clearance property at this time is fz. The point Ak on an axis of abscissa 
is a mechanical movement marginal location here. In addition, although the curve shown in the 
continuous line of this graph is calculated geometrically as mentioned above and asked, the 
curve for which it asked by this operation as a thin dashed line showed may be transposed to an 
approximation straight line. Moreover, the predetermined function based on the geometric 
relation which made the location detection value the variable may express the radial-clearance 
property fn, and you may ask for a radial clearance W by calculating this function value according 
to a location detection value at the time of real actuation. 

[0035] Renewal of a radial-clearance property is performed according to the example of a flow 
chart shown in drawing 5 . In this flow chart, a control unit 30 inputs the detecting signal from 
the contact detection means 28 at step 41, and it judges whether an anchor tooth 4 and moving 
teeth 5 contacted. When it contacts, it progresses to step 42, the location detecting signal An 
from the location detection means 22 is inputted, the new radial-clearance property fn is 
calculated based on this location detecting signal An, and it updates in this property, and after 
this, based on the new radial-clearance property fn, a radial clearance W is computed until an 
anchor tooth 4 and moving teeth 5 next contact. When not in contact at step 41, it progresses 
to step 43, and a radial clearance W is computed based on radial-clearance property fn-1 then 
memorized. 

[0036] Next, the radial-clearance control approach is explained. Drawing 8 is the control 
configuration block Fig. of the shredding equipment of the 1st operation gestalt. A driving means 
20 is a driving means of the oil hydraulic cylinder 21 as shown in above-mentioned drawing 3 . 
The radial-clearance display 32 has digital-readout machines, such as for example, an LED drop 
and a graphical display machine, and displays said calculated radial-clearance value on this drop. 
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Wear information equipment 33 reports this to an operator etc., when the abrasion loss of an 
anchor tooth 4 and/or moving teeth 5 reaches the wear limitation beyond a predetermined value, 
and it is constituted by voice generating means, such as display means, such as a graphical 
display machine, a character indicator, and an alarm lamp, and a buzzer, or such combination. 
And it connects with the moving-teeth keying-signal input means 31 which consists of an 
addendum adjustment manual initiation switch, a moving-teeth open command switch, a moving- 
teeth close command switch, etc., the contact detection means 28, and the location detection 
means 22, and a control device 30 inputs the command signal and detecting signal from these 
means. Moreover, a control unit 30 performs predetermined data processing based on these 
input signals, outputs a predetermined drive command to the solenoid operated directional 
control valve 25 of a driving means 20 based on the result of an operation, and outputs a display 
command to the radial-clearance display 32, and he is trying to output the information command 
at the time of a wear limitation to wear information equipment 33 further. 
[0037] In adjusting a radial clearance, an operator inputs an addendum adjustment actuation 
initiation command into a control unit 30 manually first with said addendum adjustment manual 
initiation switch of the moving-teeth keying-signal input means 31. Then, this elongates an oil 
hydraulic cylinder 21, turn moving teeth 5 to an anchor tooth 4, and it is made to output the 
command which closes moving teeth 5 automatically to a driving means 20, and to move, and a 
control unit 30 will suspend migration of moving teeth 5, if the contact detection means 28 
detects contact to an anchor tooth 4 and moving teeth 5. And the location detecting signal An 
of the location detection means 22 at this time is inputted, the new radial-clearance property fn 
is calculated based on this location detecting signal An, and radial-clearance property fn-1 (an 
initial property is fo) of until is updated in the new radial-clearance property fn. The radial- 
clearance value which computed and computed the radial clearance W based on the radial- 
clearance property fn according to the magnitude of the location detection value of the location 
detection means 22 is displayed on the radial-clearance display 32 after this. In addition, a 
control unit 30 performs automatically operation of the radial-clearance property fn, and 
processing of updating from the above-mentioned moving-teeth close initiation. 
[0038] Next, an operator inputs a moving-teeth opening signal or a moving-teeth close signal 
into a control unit 30 manually with said moving-teeth open command switch of the moving- 
teeth keying-signal input means 31, or a moving-teeth close command switch, drives an oil 
hydraulic cylinder 21 through a driving means 20, looking at the current radial-clearance value 
displayed on the radial-clearance display 32, and moves moving teeth 5 in the open direction or 
the closed direction. At this time, it is made to move with crawling by inching actuation of the 
moving-teeth keying-signal input means 31, and it can be accurate and can position. If it 
becomes a desired radial clearance, an operator will turn off actuation of the moving-teeth 
keying-signal input means 31, and will stop migration. By the above actuation, an operator is 
accurate for the desired radial clearance W, and can adjust easily. 

[0039] Next, the addendum wear information approach is explained. Only predetermined marginal 
abrasion loss sets up the big wear threshold value Az beforehand, and the operator makes the 
predetermined memory in a control unit 30 memorize it rather than this detection value Ao on 
the basis of the detection value Ao of the location detection means 22 at the time of the 
contact detection means 28 detecting both contact, when an anchor tooth 4 and moving teeth 5 
are new articles. Then, a control unit 30 will report having arrived at the wear limitation to an 
operator by outputting an alarm command to wear information equipment 33, if the detection 
value of the location detection means 22 at the time of contact reaches said set-up wear 
threshold value Az whenever it contacts an anchor tooth 4 and moving teeth 5. Moreover, the 
control unit 30 memorizes said detection value Ao, and computes, the difference value "Am-Ao" 
of wear, i.e., amount, of this detection value Ao and the detection value Am at the time of 
contact at each time, and when this amount of wear "Am~Ao" becomes larger than the amount 
of marginal wear "Az-Ao" set up beforehand, it outputs an alarm command to wear information 
equipment 33, and you may make it report it. An operator can stop the drive of shredding 
equipment 1 in response to this information, and can perform predetermined treatment, such as 
carrying out vertical reversal of whether an anchor tooth 4 and/or moving teeth 5 are exchanged 
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for a new article. 

[0040] Next, the 2nd operation gestait is explained based on drawing 7 . Drawing 7 is the control 
configuration block Fig. of the shredding equipment of this operation gestait. The radial- 
clearance setting means 36 is for carrying out the numerical input of the radial-clearance data, 
for example, numerical input switches, such as a ten key and a digital switch, a write-in switch, 
etc. can constitute it. Or you may make it input setting data and a setting command by 
communication link. Moreover, the addendum clearance adjustment initiation means 37 is a 
means to make it start to regulate [ of a radial clearance ] automatically, for example, may be 
constituted from an adjustment initiation switch, and you may make it input an adjustment 
initiation command by communication link. A control unit 30 inputs numeric data, a command 
signal, a detecting signal, etc. from the radial-clearance setting means 36, the addendum 
clearance adjustment initiation means 37, the contact detection means 28, and the location 
detection means 22, and performs predetermined processing based on these data and signals. 
And according to this processing result, a predetermined command signal is outputted to a 
driving means 20 and the radial-clearance display 32, respectively. 

[0041] When adjusting a radial clearance, an operator inputs desired radial-clearance data into a 
control unit 30 with the radial-clearance setting means 36 first, and makes it memorize. Next, an 
operator inputs the adjustment start signal of a radial clearance into a control unit 30 with the 
addendum clearance adjustment initiation means 37. The control unit 30 which inputted the 
adjustment start signal performs the following actuation automatically. First, a command signal is 
outputted to a driving means 20, and an oil hydraulic cylinder 21 is elongated, and moving teeth 5 
are turned to an anchor tooth 4, and it is made to move. If the contact detection means 28 
detects contact to an anchor tooth 4 and moving teeth 5, elongation of an oil hydraulic cylinder 
21 will be suspended and a radial-clearance property will be updated to coincidence on the basis 
of the detection value of the location detection means 22 at that time. Next, a target position of 
the supporting point 12 of operation where an actual radial clearance becomes equal to said 
inputted desired radial-clearance data is computed based on said updated radial-clearance 
property, a contraction command signal is outputted to an oil hydraulic cylinder 21 so that the 
actual supporting point 12 of operation may become this target position, and if the detection 
value of the location detection means 22 becomes equal to this target position, actuation of an 
oil hydraulic cylinder will be suspended. Since it is automatically adjusted to the set-up radial 
clearance by the above actuation, tuning becomes very easy. Moreover, since it can be set as 
the radial clearance according to the class and application of a crushed object of a work site, 
this shredding equipment can be used general-purpose. 

[0042] Next, the 3rd operation gestait is explained. Drawing 8 is the transverse-plane sectional 
view of the shredding equipment of this operation gestait. In this drawing, the same sign is given 
to the same component as drawing 1 , and explanation here is omitted. The problem that an 
overload joins a jaw crasher 2 during crushing, a radial clearance W becomes large when it shifts 
across the tolerance range of a gap where the supporting point 12 of operation was defined 
beforehand, and product quality deteriorates (that is, grain size becomes large) occurs. 
Moreover, shredding equipment may be damaged, if a gap of the supporting point 12 of operation 
arrives at a mechanical movement marginal location and still more excessive external force is 
added. Furthermore, when a radial clearance W becomes [ too little ] too much, an anchor tooth 
4 and moving teeth 5 may interfere at the time of rocking of moving teeth 5, and it may become 
the cause of equipment breakage. In order to prevent these, the shredding equipment of this 
invention has the overload protecting function and the interference prevention function. 
[0043] If an oil hydraulic cylinder 21 is reduced, the toggle block 13 has structure which contacts 
the lower frame 8 in a predetermined location. A moving limit detection means 23 to detect that 
this contact location arrived at the predetermined location where it is the mechanical movement 
marginal location of the toggle block 13, and the toggle block 13 separated only predetermined 
distance from this mechanical movement marginal location is established between the lower 
frame 8 and the toggle block 13. The moving limit detection means 23 consists of position 
transducers, such as a limit switch and a proximity switch. In addition, you may serve as the 
moving limit detection means 23 with the location detection means 22. 
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[0044] Drawing 9 is the control configuration block Fig. of the shredding equipment of this 
operation gestalt. It connects with the contact detection means 28, the location detection means 
22, and the moving limit detection means 23, and a control unit 30 inputs each detecting signal. 
Moreover, a control unit 30 performs predetermined data processing based on these detecting 
signals, and outputs each drive command signal to the feeder driving means 35, such as a 
hydraulic motor which drives the eccentric shaft driving means 34, such as a hydraulic motor 
which carries out the rotation drive of the eccentric shaft 7 of a jaw crasher 2 based on this 
result of an operation, and a feeder 9. 

[0045] Next, actuation by the above-mentioned configuration is explained. An operator sets up 
the migration keepout area of the moving teeth 5 for preventing beforehand interference with the 
moving limit location detected with Tolerance L and the moving limit detection means 23 of a 
supporting-point gap of operation for QA and an anchor tooth 4, and moving teeth 5, and makes 
the control unit 30 memorize. Drawing 10 is the explanatory view of each of these setting 
locations, and the axis of abscissa of this drawing expresses the detection location of the 
location detection means 22. The criteria location Bo is a detection location of the supporting 
point 12 of operation when an anchor tooth 4 and moving teeth 5 touch at the time of a certain 
clearance adjustment, and a location Bn is a detection location of the supporting point 12 of 
operation when adjusting to the desired radial clearance W. The tolerance location Bs of a 
required gap is set as the location of the predetermined distance L (L is the tolerance value of a 
gap) on QA from a location Bn. A location Ak is a mechanical movement marginal location, and 
sets up the moving limit location Am where only the predetermined distance M is detected by 
the moving limit detection means 23 from a location Ak in a front location. The location Bp which 
only the predetermined distance N separated from the criteria location Bo to the open side of 
moving teeth 5 is set up, and between the criteria location Bo and locations Bp is made into the 
migration keepout area with fear of interference of the solid gear tooth 4 and moving teeth 5. In 
addition, a location Az is a location it is considered that is a wear limitation, when the supporting 
point 12 of operation when contacting an anchor tooth 4 and moving teeth 5 comes to this 
location Az. 

[0046] Last time, a control unit 30 moves the supporting point 12 of moving teeth 5 of operation, 
performs addendum clearance adjustment, and memorizes the detection location Bn of the 
location detection means 22 when deciding the location of the supporting point 12 of operation. 
Then, when the distance between both locations, i.e., the absolute value of "Bn-B", is calculated 
based on said detection location Bn and the detection location B of the location detection 
means 22 under crushing and the distance between both locations becomes beyond the 
tolerance value L of a gap, a control unit 30 outputs an actuation stop signal to the eccentric 
shaft driving means 34 and the feeder driving means 35, stops actuation, and prevents generating 
of a defective. Moreover, when the distance between both the above-mentioned locations is 
smaller than the tolerance value L of a gap and the moving limit detection means 23 detects 
when the detection location B under crushing approached the mechanical movement marginal 
location Ak across the moving limit location Am namely, a control unit 30 stops actuation of the 
eccentric shaft driving means 34 and the feeder driving means 35, and, thereby, prevents damage 
on a machine. Furthermore, a control unit 30 memorizes the detection location of the location 
detection means 22 when an anchor tooth 4 and moving teeth 5 contact on the occasion of the 
last clearance adjustment as a criteria location Bo, and calculates the distance of the detection 
location B of the location detection means 22, and said criteria location Bo, i.e., the absolute 
value of "Bo-B", during crushing after addendum clearance adjustment. And when the distance 
between both locations turns into below the predetermined distance N, it judges that the 
detection location B reached the about four anchor tooth migration keepout area, and actuation 
of the eccentric shaft driving means 34 and the feeder driving means 35 is suspended, 
interference with an anchor tooth 4 and moving teeth 5 is prevented, and, thereby, breakage of 
shredding equipment can be prevented beforehand. 

[0047] In the case of the so-called self-propelled crusher carried on the car which can move the 
shredding equipment of the above configurations freely, the activity which arranges two or more 
sets of self-propelled crushers in a serial, and crushes debris finely one by one may be done. 
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Drawing 11 shows the example of application which arranged two sets of the self-propelled 
crushers 50a and 50b in the serial. The shredding equipment 1a and 1b which consists of jaw- 
crasher 2a, 2b, and feeders 9a and 9b, respectively is carried in each base carriers 51a and 51b 
of two sets of the self-propelled crushers 50a and 50b. Under each jaw-crasher 2a and the 2b, 
the debris transport devices 52a and 52b which take out debris outside are formed, respectively. 
Self-propelled crusher 50b of the downstream receives supply of debris in feeder 9b from debris 
transport-device 52of self-propelled crusher 50a of the upstream a, and crushes still more finely 
with jaw-crasher 2b (secondary crushing). It is continued by supplying debris debris transport- 
device 5 2 of self-propelled crusher 50a of the upstream a, even if a problem which was 
mentioned above in the shredding equipment of the downstream occurs in such serial application 
and it suspends actuation of feeder 9b and jaw-crasher 2b to it. Therefore, debris is filled with 
feeder 9b and jaw-crasher 2b of self-propelled crusher 50b of the downstream, when rebooting, 
they must remove choked debris by human power, and they need a great effort and time amount. 

[0048] In order to solve the above-mentioned problem, the control device of the addendum 
clearance adjustment equipment of the shredding equipment concerning this invention has the 
interlock function of self-propelled shredding equipment 50a of the upstream to stop actuation 
of feeder 9a at least at the same time it carries out an actuation halt of feeder 9b and/or jaw- 
crasher 2b of self-propelled crusher 50b of the downstream. Drawing 1 2 is the configuration 
block Fig. of the interlock function between an upstream crusher and a downstream crusher. 
Control unit 30of self-propelled crusher 50b of the downstream b has the 1st external output 
section 53 which consists of a wireless transmitter, and control unit 30of self-propelled crusher 
50a of the upstream a has the radio set 55. In stopping feeder 9b and/or jaw-crasher 2b of self- 
propelled crusher 50b of the downstream, a halt command signal is outputted to self-propelled 
crusher 50a of the upstream by wireless from the 1st external output section 53, and the radio 
set 55 of the upstream receives this, and inputs it into control unit 30a, and he is trying for 
control unit 30a to stop actuation of feeder 9a at least. With this interlock signal, also in a halt, a 
lot of debris is not supplied to self-propelled crusher 50b, therefore an operator does not need 
to remove excessive debris at the time of a reboot, and self-propelled crusher 50b of the 
downstream can reboot easily. In addition, since it is the interlock by wireless, migration of both 
the self-propelled mode crusher, arrangement, etc. can be performed free [ without being 
influenced ]. Moreover, control unit 30of self-propelled crusher 50b of the downstream b may 
have the 2nd external output section 54. The 2nd external output section 54 consists of output 
circuits by a relay or the electronic circuitry (circuits, such as a transistor and a logic IC), and is 
connected to control unit 30of self-propelled crusher 50a of the upstream a with the cable. 
Although the operation in this case and effectiveness are almost the same as that of the 
interlock by the above-mentioned wireless, they can be manufactured [ rather than ] at cheap 
cost using a walkie-talkie. 

[0049] According to this invention, the following effectiveness is acquired as explained above. 

(1) Since it is asking for the radial clearance on the basis of the location where an anchor tooth 
and moving teeth contacted, the operation based on the distance from a machine home position 
becomes unnecessary, and can compute the exact radial clearance of a jaw crasher by the easy 
operation. Therefore, since the operation load of processing units, such as CPU of a control unit, 
is mitigable, cost reduction and a lightweight miniaturization can be performed. 

(2) Since the operation based on the distance from a machine home position became 
unnecessary, it becomes unnecessary moreover, to set up a machine home position correctly at 
the time of repair or maintenance check. Thereby, easily, a co-ordinate-basic-origin setting 
activity can also be done in a short time, and can mitigate an operator s effort sharply. 

(3) Further, since a radial-clearance setup according to the class and application of debris~ed 
can be performed easily, the product of high quality, i.e., the debris of a desired grain size, can be 
obtained without variation. Thereby, applicability is wide and the high shredding equipment of 
versatility is obtained. 

(4) Moreover, since a radial clearance can be measured with a sufficient precision, also whenever 
[ wear / of an anchor tooth and moving teeth ] can be measured correctly, and, therefore, 
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addendum exchange at the time of wear can be performed effective in a suitable stage. 
Therefore, white there is no futility about the substitute part of an addendum and being able to 
use it, without moreover degrading the precision of a product the count of a maintenance 
service can be reduced. 

(5) Since it was made stop actuation and the feeder of moving teeth when the location of the 
supporting point of moving teeth of operation is continuously monitored after addendum 
clearance adjustment, an overload was added during crushing, moving teeth crossed the 
tolerance range of a gap and the moving limit location near the co-ordinate basic origin was 
crossed, or when it entered in the migration keepout area near the anchor tooth, breakage of the 
shredding equipment which is easy to generate by the mistake of human decision can be 
prevented beforehand certainly. 

(6) When using it according to the class of debris-ed, or the application of debris, arranging two 
or more shredding equipment in a serial, since a feeder is stopped at least or it was made to 
suspend a jaw crasher in addition to this, the thing of the shredding equipment of the upstream 
for which the shredding equipment of the downstream is covered with debris so much is lost at 
the time of a crushing halt of the shredding equipment of the downstream, and re-initiation of an 
activity can be performed easily at it. Furthermore, since a feeder is stopped at least, generating 
of failure of the shredding equipment of the upstream by the thing of the shredding equipment of 
the upstream which debris-ed accumulates in the jaw crasher of the shredding equipment of the 
upstream so much with a halt of the shredding equipment of the downstream can be prevented 
beforehand. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1-This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the transverse-plane sectional view of the shredding equipment of the 1st 

operation gestalt of this invention. 

[Drawing 2] It is the A~A view Fig. of drawing 1 . 

[Drawing 3] It is the oil pressure circuit diagram of the driving means of this invention. 
[Drawing 4] It is the explanatory view showing the relation between the detection value of a 
location detection means, and a radial clearance of a radial-clearance property. 
[Drawing 5] It is the example of a flow chart of renewal of a radial-clearance property. 
[Drawing 6] It is the control configuration block Fig. of the 1st operation gestalt. 
[Drawing ll If is the control configuration block Fig. of the 2nd operation gestalt. 
[Drawing 8] It is the transverse-plane sectional view of the shredding equipment of the 3rd 
operation gestalt. 

[Drawing 9] It is the control configuration block Fig. of the 3rd operation gestalt. 
[Drawing 10] It is the explanatory view of each setting location concerning an overload 
protecting function. 

[Drawing 1 1] It is the explanatory view of the example of application to the activity by serial 
arrangement of a self-propelled crusher. 

[Drawing 12] It is the configuration block Fig. of the interlock function between an upstream 
crusher and a downstream crusher. 
[Description of Notations] 

Shredding equipment, 2:jaw crasher, 3:frame, 4 : 1; An anchor tooth, 4a, a 5a:addendum, 5:moving 
teeth, a 8:lower frame, 9:feeder, 10 : A toggle plate, 12: The supporting point of operation, 
13:toggle block, 20:driving means, 21 : An oil hydraulic cylinder, 22: A location detection means, 
23:moving limit detection means, 28 : A contact detection means, 30 : A control unit, 31 coving- 
teeth keying-signal input means, 32:radial~clearance display, 33: A wear alarm, 34:eccentric-shaft 
driving means, 35:feeder driving means, 36:radial-clearance setting means, 37:addendum 
clearance-adjustment initiation means, 50 and 50a, a 50b:self~propelled-mode crusher, 52a, a 
52b:debris transport device, the 53:external [ 1st ] output section, 54: The 2nd external output 
section. 



[Translation done.] 



http://www4jpdl.inpit.go.jp/cgi-bin/tran_web_cgi._ejje 



2007/08/21 



JP,200 1-07081 OA [DRAWINGS] 



1/4 v 
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2.**** shows the word which can not be translated. 
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[0 0 1 .3] *4 56^l-«fcn«, H^«Xtf/3tli»* 
L TIBS L . *©aagltt $ **45l=-t«D«F©lbfPS^lO 

tea t Huiaie'tfi u /=?us,4S^&a t ©Mfit srso* l t h 
40 a.z<d-? % sssH (-7?.fjfM) ©wjstfe^— 

[0 0 14] ^5^BJ(±, ^4^B|j©«fig^»o'gr. Tiff 
^©&B t mfiBlB« L /-'ftlLHI:."!: ^."C j -Ch/^ *r 

Mxsmn&h ztmL-c, m$mmzmLtz^^^m 

50 Ltl^, 
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[0 0 15] wsmmiz^na, mmm t mm t$mm 
mmzmirtzfrEfrZftm&wwKrfz ztta< . urn 
m^m-r l tz r, asa^c/Ka© e^wi 

[0 0 16] f »5*W©«Sclc»-^t, * 

it . mjmRxf®M&mmmn icm l * t «/? l t s 

[0 0 17] SI6fP£jt-J:fUi\ ffiftlgEX (-/'f- v^i 

[ooi8] mi mm. yv-u[zm^tz\mmtz 

-o±S§E ^S'Utti- J: 0 frb&MM>Jftg(;:tt:$ U 

•y ? in— f- 7^7"!/- h ©frJlE 
£ t L /tflM»<© PMilK; K «k 0 jEflb g & t^lfi L T tt * 
v a - ? v -V yf^SU IBKl^Kt- J; "9 h ?*;U-7a 
■y h 7)\s-fV- h^Lty 3 -©TSB&»lfr3 

-«rT. HS«©TMSti{r»©T^aB«ISi©ra«>«3fel»M 
^llt * WMattftKlffi!SBfi£S ^ T , @5£ 

BWHJMISt;:, JSttlfcfc^I^tf MlfcffiTO* ?> 
fP3b&<z>tt.S t »&^fftftWGU^S^Tlfrf1^(0 

[o o i 9 ] miwmzx na, ~y 3 -? -j y v 

mztmz-ttz* ^Lxmmmmi, mmmm^mt®: 
y;\*t-\ m t ff>fatiumizm-j\, ^xmrn Ltzm^mmm 
t „ ±iaia« l a^*5tpt vm t commmmm^M 
l » ^ offiiMffl^ffls^ic ^ « j: -) ummmmm^m^ 

mmzj%mmizm&-f& z t # ^>„ c ni= «t n . » 



(5) 2 0 0 1 - 7 0 8 1 0 
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[0020] ?j mm±, m i mm^mmzm^^, m 

[ 0 0 2 1 ] ^8 :^H.f!!cJ;n«. »^fS*^B(-i 

io [ 0 0 2 21 ^9 t, m i mm^mmzm-j^ . m 
Mmrmnz^^^^ntzmmummizmfrjt^ 

^L)6«i&fFiaiMBH Kit U t mm L tzmttiz . fi,L>«i tc 
Wy"3-?77yi-- (Di'fW}, RlfV 3 — ? 7 >y -> r 

[0023] msmwizxtii^ mmmmn, mf-%& 
(D&m&^&m.mzntz-ttio>m-®mmzmx.tzfr^fr 

ItiLtl^Cft y 3 -?7 y -> ^ -/St/W-lgMa 

mm<Dmm%:mmizffiik-c* § * . 

30 [0 0 2 4] f l O^tt. ^ l f£«5!0>lW£l;:«-?#, 

m<r>®k\zw&m tmmt <Dmm<^wmmsM.m\z^tb 
m^Ltz^mm±v3Mfmzx^tzm^',z, »d**ic <t s 

[o o 2 5] m i ofgw^tu*:. sij^ati. si^* 
t mm t iw&s. l r t^-t sn©* « ^»ssjt«i*F*3 

icf/jff M* ! Ao 3 - 7 v -y -> *-JkJJ/>L 

[ 0 0 2 6 ] m l l 5£Bfl(±, m 9 SLltm I 0 lfeQB»«/S 

coyest g a cd m&tia&mMu & atmy <d z s i t t 

iSESfrSrfT -5 T35Lfll«)»WSS»«) ->' 3-77 -y -> ^-St>* 

zm^m^znitj-t & w&i9i*-¥mmv>imm.mzm 

50 t^MiLtl^. 
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iq o 2 7] mi i muz & tut, t«e« 
mm.tmw»ik utit- &Tstffl © v a - ? => ~> * 

(c KtS til #r#ft?£5ffiS^ £ I***" -5 ft if ©fF**«^ 

frmmmzftjL&„ i,t> jtft^o&s^aoifi^jK 
w^a»Hffltt#E< ft^„ 

[ 0 0 2 8] 

[0 0 2 9] gllif 1 9gfi&ftB<Z>ttftga 1 ©Eli 
ISt?*^ 0 2 (±gl 1 coA-A^H-e^^o git; 
fc^T. y 3 -?7'r>t-2(±, 7V-A3t|£* 

*<igs&njm-iait en. sisa 4 si/it* 5 t • n 
M i-. * n . f^uibr^rv-b i :>t7.4H*.;;i.#i:-.^ 

1 «LTl^ Jo ifc, h r;U"7*b- h 1 0CO 

HuSiSf i i i±fm 5 (OTj»siJ<owsfflii-iai&e*Ef=^s 

LTteO, ftdllffitt h r;L--7"a - y 7 l 3 n9&mizmib 

eiE!iaiLti^„ i o omn&ut v 

7)],-r\,— Y i o commmmm<omM^^> o . ft* 5 

©TiKSP 5 a <£>SWf5j£ 1 2t4ot^5, h ?')l7"n 
■v 7 1 3 14. 7 U — A 3 UVttl j ii A:TS|iV I— A 8± 

©iftEES/'J >?2 l, 2 1 Zfi-L'CW&Zti-C^Z,. £ 
etc. H 2 !r -I', ■/-,], o iz 1 ?)^nti/i.> U >?*2 1, 2 I 
GD£ f,:,!,:'mi-;i. h 7iVV°l — Y 1 0 5th JOb 

-/a-y ? l 3 tcora1t-^-f^^46» i iinj-y^ a > 

a -y Kl 4, 14 ^IStf £> ft T 1 M<T)y- > v a > 

□ ••/ H 14, 14 f±. 15, 1 5Ki r>mW\ 5 £ h 
'"L /i: 7 1 3 <hcD^!c b il v I - h 1 0 SrJEEIi-r 
§Sf5]t;M»LTi^. Hi. a2tfc^T, ?Eb/±>-y 
> 2 1, 2 14 #*g-t £ £ i: tc J; 0 5 Ciffi/Qtt 7 
£4>4>£: Lxmih U fir® 5 COTSSSP 5 a Itm&kW-fj 
[oj fc&Wjir -ho ZtllzJ: <0 . 4 co" FiSSIS 4 aill 

* 5 ©TiSSB 5 a tO|W^^fiJc$nsi&4fe|»IWWt±3E'ft 



(6) t$M 2 0 0 1 - 7 0 8 1 0 
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[ 0 0 3 0 ] ,Vl>t::> 0 >/2 1 (3(±?Et)/±-> 0 > 2 1(0 

fw*a srifcm-r * &a*&d3#® 2 2 ^K^eti-rv> 
^>o tsia^mn'-R 2 2 (±^j^n--t;^ > •> 3 ^ — ^ r-*> 
0. w± ■> ') >y 2 1 o>wm. ft.^'>. 1 2 
©ttasr&m-*-* 1^, Hif^-rt&f^s: 

10 1 2 co-fiat iss-r^> t> ©Ttift < , teJE •> u > r 
2 1 (Dwmm t rit^Htnw t n«&sfs©tt 

a^r^-9» 

[ 0 0 3 1 ] H 3 (i. »j* 5 CDTiaSU 5 a -iiii -'K 1 ; 6 

m^mbsii^Kis o >?*2 1 «:igi(i-r*ig»^s2 

i: 1 £fcDftfe/±v U > ^' 2 1 , 2 It t±mS!t7l^+r- 2 5^ 

rt- l rig LTt^„ 2 5 a 3 iaa«^#T- 

fcO, -ecOAffiatlfS/iv-U >^'2 1 c 

20 fe. «^tu^# 2 5 coSlfFV b / -f KtPtiHiJfP^a 3 0 
t Jtin L T S3 '<) . ^tjffl^a 3 0 ©}g^<S -torn 
««J&# 2 5 tito <o mt> & «t 9 i' ft o r o & . 
# 2 5 co tb77 /-K— h t ttEE v- »J > *T 2 1 co ^ h A^ t 
lffei;4 -2. - i- I- AHSft 2 6 ±izit— -fifyft 2 7 ^15^ htl 
rfct}. ?4/±->o >y*2 1 tlfd^tJco^tj^iipto^r t 
-75fSj#F2 7 tJ; 9 h A06&2 6 (±EH i; enT»JEE^ 
U>^2 I tiSS/j^L-ftt^J; (eft -5Tt^„ *fhA@g& 
2 6 co— 7o^#2 7<D±8Kfit=(d«ttl«lU^®2 8 ^tt 
:.' •• •4c M*t£cB¥-J£2 8 <t^Jt^ai«^4±MiP^ 

30 g 3 0 CliLTV^. JjSfttftm^® 2 8 

1' ••• ^ -fj\.i j; f) l^bic i r.T 4i . *li@S2 6 cr>^4 
IT/^n'i'i'.'L-.A./ * T-_hH L X!± Jj X 4 -y f^ON t- ft £ 

t> MMMttifs^^»P.sa3 ottbjj^^o ,n / • , m 
;±v >y 2 i cifxf'Vo r;ft^;:^rti!-! ra 2 2 to^tbfi 

[ 0 0 3 2 ] ffJtfi^B 3 0 ^ b co^fS^Ic: «k 0 \\imi] 
ft#2 5 ^Affiat-^O^-S. t^BEv V > V2 1 {±# 

a^-r*fc^jE->y >^2 1 i±i^»^if±-r-5 0 w±-> 
40 o > r 2 i -s t m:h.mw;m<; ^ $ < ft 

0 . 4 coTS^SP 4 at»*5 ©TiSSSP 5 a £ jftg 

tt-T* trli;:.v u >v 2 l co^' h A^co?t/£t±±#^- 

IZMtf'ikJ i'i 2 8 (±. d co?tt)/±±#[ - ± rj 4 
<hft®5 tcoitMSr^aj-T^o ft-te. tlMlt*,#IS2 8 

mmm 4 (D-fifoizmtj ltm t § (-{sa^Lii ? a 2 2 

co^tiifflyj^{tLft < t£->tzi%S*W.mtmiZr4-z&.o 

[0 0 3 3 ] ifctc, ft^PtP B Wco»ai/3?±(c:o^Ti^B^ 
50 t -So *5feHRHW (±@S£« 4 c7> F^gP 4at SS» 5 coT 
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wet 5 a t amm l tz . -ttt t> ^m^tmmwtm t * 

■4 -i- ZZX\ mm 5 ©»A 5 a ©&g(4. ftfj '/A 1 
2 ©{ig(c*o*^T, ffifrfrtt 7 ©HiteftJg. {frOtt 7 CD 
(ftiOfc h JOl/VU- h l o ©fu8§SP 1 1 £:©EBgt. St/" 

[ 0 0 3 4 ] 04 14, f£g*&m#fg2 2 OfttiiffflPMb 

ft&omnm-e&Zo mm^mmi&.m.mm^m t 2© 

f#tt(±ftjai© j; -j \zm,n^mmmmmz ± •? e. 
n. Mftiigs 3 o ©/ =e y F^^Rff^gg@i#co{4g^aiffl 

[c*fJSL.TfB«£ft*. HHtfel^T, ««Lk©£A o 

{±hs« 4 tmm 5 t*«sfa©i: $ {-^n^ticoT^ 

4a, 5 a *^ife L /- i * ©feSfttfe j'K 2 2 ©ft&ffi 
t? 13 . z. ©i£;A: ttttftR iBHttt f o K3fr^T«5fc 
l»IWWSr*aj-r4. Antt*Jfe4a. 5 *ififffimam 

L :'rf& (oiO^I^IWBaftSfe) ©SM'4 t IS* 5 t 
©^MB#©&gfttfJ#NS 2 2 ©tttfJffll-C* 0 . icOJ#^ 

$fc»wi#tt f n jcs^^TajtHwawsTjuti-r-s. a 2 

(IB^tt 4 ifefe 5 ..- ©*|£IB#M#0>fcfcB«T?* 0 . C 
tzb(DT-&& 1^1 *JSIS! ' r ^-t 4 o iz mfmMx 

A<*ni\\mzm\\?muw s -c l 4 i \ 
ffia^tt!ffl(-fSD-/c:^cDr«i^?^®-r^ utiaoi 

^ + - b f ij izm ~j T| it?n Z> . is] "7 a - -f- + - h [d is ^ 

t. xt'v7'4 i xmmmm 3 0 t±js»«fem#© 2 8 & 

h ©tfcUHB# * A77 L . @5£* 4 t »?» 5 i: sWgJ* L iz 

t^fi^mtz. m&Ltzmtiiz[i7,7--j-7 a zizm 
l , c ©&gftm^A n (c«o*i>Tifffc ttn9tmm& 

n f n A;;pft?; lt: ©tfttic^fr L, , - HiiimrAlzm 

f nizm-sv^xmmMmvf^M^i-^. ->-. ^ - -> 1 it* 

[ 0 0 3 6 ] iJcli, «4t^fuWP75?i(^'9^riJiHfl-r 
Ill 6(4. S 1 '^^M©WgK©$iJ$P«^-/a.v 
Igtt*l2 2 0(4. ]|JizE©E3t^L^:J:-9 
^ttBEv'J>y2 1 roffift#ST?ife*. «7feWm/TvS 
P. 3 2(4. #iR(4L E 0*^7 77 -f -y ^m^m 



(7) #r?fl 2 0 0 1 - 7 0 8 1 0 
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^ »3ti»raffi & s^-r * & ©-e$> * . isiif s»Ji$g 3 3 

(4, W.m 4 Stf/X(4ff;» 5 ©SiftM^p/fjEtf^i© 
-e*0. 0H ili777fy7 H7F;fl. +t77? 

Tfflffll^B 3 0 U. CTx.(4*$fei^fi^KjPH^X-r -y ^. 

10 mmmmimxti^m 3 1 gMftm^®2 8 & 

■«tB^S 2 2 t «SAHrfc 0 . c.t\ :,'J> fnrr- h 
©?S -iQ q l ?ftailM ^ 2:' K /; j i , £7;. |fflI13 0 

(4 c: n e> ©A^j«-§-^*-p-uT^©?»3iMa*iftv 

«»ISm!i«^^T. SKr^lS 2 0 ©mM$!# 2 5 !C 

m^ithti u $ ^(cs^fg^s 3 3 \z.B$msm<o 

[ 0 0 3 7] »3fcfl»P B 1£M74<?,J#£-(C(4. ^«^(4S 

-r^'ftra^cT^ .\7;fR 3 i <D\^mtomm&wmx 
20 -f y ^ «t o *5fepKi&fFW^fg^ z^mx*% mmw 3 

0 :-7.,'; 4 -i. >; $-fJffll^g3 0 ttgRMt-Kj* 5 

> U > 2 1 ^# ? jSLT|/j* 5 &HSS4 E-[S]ttT^») 
SStttttll^S 2 8Ci 0 4 tftr* 5 t ©|g 

tt^ftm^r-s ts&* 5 (D&mzmti -eux. c:© 

7- $ ©&Sftdi#® 2 2 ©fegftfctifi^A n 5r A^7 L. 
c © &KftHiff -*f A n >-C«/fA: /A*5feBWBH*tt f 

n^fthtjL C-lii: T?©*5fePf.W#S f n 1 f^illlKVh 
(4 f o ) «rff^<C«3feBRI8J ! Rtt f n !.:0'.*ir I 

30 im.m&mz 2 2 ©&sftttifB©A# $ izjt, \sxm 
ftmrmm f n izm^xMftmmr&nm l. mm l 

45 , ±JH©ift*BBIBS&^ & »3fefiW«mtt f n © WRtf 
[0 0 3 81 *C, f fH#(4«5fel®P4*^MS 3 2 \z$k 

m § n/c; sifi ©» ; ^Ff:r^tt &sit& ^ & ft * reKfs^- a* 
^1x3 1 ©stiieft/*PB^x -f ••/ f -u aijiww < i 

3 0 K A73 Lxmm^& 2 0 ^TrLTftJfy 'J > 9' 2 1 
40 4rlMll7L-. W)Mb tm-%fa>Utffij5fi}!,zmmZ&&<, C 
©<h#. »»HgffliI-^A^¥Ifi 3 1 i.'> f >^ ''-«fri: 

7S„ M3.©*.^rii](c^- ; ,7c^. fls5!t#fiftttl»H!<3# 
A77#S3 I z>m{fZ*7 LT&9t}>k&.±2-&%. \>X t 

■oif'-'M :.i o. fpm*(4/5Ta©*Mfp B iw[c?tjgm< . 

§S sclSt sit * ? -e # £ . 
[ 0 0 3 9] fttc, *5t0«#B»l/i?*(-->^Tl^H^-r 
S. fF**(±. @5e* 4 Sl/«J* 5 tmSf<D t § i^ftte 
ft.*¥S 2 8 fl^©SMS:ftai L7c^©fegft 

50 tfa*S2 2 «M#.Ao4Wt LT. C©ftmftSA o 
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a6it/E L v mmms 3 0 pgcoflrSg: * * U ("idtl $ 4±t *> 

< . i tijfpsa 3 0 1±@^« 4 tmm 5 1 
s $ n/c.'gKPi^ffl a z l ft hmmmmm 3 3 ft 

KS^SrtiJ^-r-Sit^J; 0. fFmSftJ&ftPSWftii 
L/ioi SrfBftrt >2> . £ ft . £i«P£SX 3 0 temidt&ftffi 
A o £Sdii LTtt, d ©I^UifiA o t mm<Di£1&&<D 

l v z(Dmnm rAm-Aoj a^ttiasstifcPBiw 
i€M r a z - a o j £VjK^<t£-?tzt% i^mmmm 

a 3 3 KWB*&^ fcttitl L TffifcT*- 4±Tl;LTtJ; 
L . 4 SV/XttltrtB 5 £ff t S t StWttiir*±T 

[0040] &ft. m7 im-o'^xm 2nMtfmzm.m 

4 mUAjj -f -S ft * CD fc CD T- 0 . #| ft (i "T > * - * 7 J 

■y-=F!£{;r J: &£W2. fflftft J: 9 1£ 

^St/S^JB^* AlJ-f Z> «k '3 ft LtiJ; t^„ * 
ft. tt^ffiUBmHS^gt 3 7tt, ftftHtffia>gf(ME 
0 . 0!l*.tfWSil&X>f -y f Tt« 
SLTtiUL, affile «fc 0 BI£|PBftf&^ i- KtS -f •€> «fc 

TfLtuuo sw^a 3 o &±. ajfestrass^is 3 

6 . ft5felSMSiaifiB6&#3 3 7 . JgfcMfcdi^fii 2 8 Rlf 

4 db A -t & «fc -5 £ ft t i ^ . 
[0 0 4 1 ] »^fe|»|HI«:SISEt- **&J-(±, fBS&gtt* 
-fWifeieiaiRSW 3 6 ft J: O^Mrott^P^H-r- ? & 

fi.wsa3 oica/jushs-**. &ft. fF**t±»5fc 
BRHraifti§4&#a 3 7 :.- .4: o nmm^mnmmm^ a 

SS3 OH. BlTolW^SreftWtfi 1 -5. if, fgft# 
a 2 o ftJ^-fS^Atb;^ Ltttv y > r 2 1 «r#gs 

fx 2 8 #H3£« 4tif5i ©J£tt&l$ai-r<5 fc . ?*/± 
v- U > r 2 1 ©#3B&#iL U [t]Btft^ £ cD&ffi& 

4. Aft. *R©*5^lffl*^flBA*$nfe3flio»5fe 
BIIHIt'- ^tfL<WJ:9 ft»#S:/S 1 2 CD sti-fia 

cDi&fp^ i (Dsmamj' ft * «t o (c?t/± -> y > 
tafii^ccoasffiBt^i l < ft -> ft ^?6i±-> u y v :v> pi 



(8) 2 0 0 1 - 7 0 8 1 0 
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i;g»tiS$ti^©A lil^^^i^W^ t ft 

4 ft. nnmi!i<Dwm&MmQ<»mmjkxfmmzm 
[004 2] m'smmmmzmmi-z, msi*. 

TCDI^Q^ < „ fiSJ^flFll+tC v 3 -?7-yyf-2H 

aft?f*»fti*3 0 „ ttifFA^ 1 2 t^sbfetb hntz-rn<D 

10 SWPS#»gH^S^r-mft«-^. ft5tPfKWftA§ < 
ft o r«as«A<te T-t"* Co* 0 JfiS^At < ft * ) 
ti^WiiA«5E5fe-r*. *ft, SfefF^^l 1 2©ftii« 

*WJ>(-ft 1/J» 5 »ffi»jet!cH5t*4 tfc 

[ 0 0 4 3] iJIv 'J > ^* 2 1 Srlfi/Jx-r* i:. h 
20 □ -y ^ 1 3 tim^tt«-eTW7 b- A 8 ^SJTT-SWjS 
C4oT^4. •: ;. r > •"!!£<,/ a:4. h ^^fta.y jr l 3 g>4K 
«W»fPffi#ffiaT-fe «3 , h 7;PP .y jr 1 3 1fiZ.a>m 

mttzzt -t ^mnmmiti^ 2 3 **tsp 

a 8 t h >• a /u y 7 l 3 t©Hf=K» e>nrv^-5. Wj 

t\ mmi\ r-& 2 3 ft. •: y h x f -y ^^sjtx 

•y -y ^^cD&a^tti ^r*«]7jc $ n & . ft. ea^m ?f2 

2 2 !: ri ! j|THH!th'li TA: 2 3 5:ifaT^J;l\ 

[0044] h 9 1±. *mifomnv>im$iw.e>mmffif$. 
30 7d -y ygT*4 0 mwmm 3 0 1±. 2 

8. teR^Iii Tf2 2 2SOW«^g2 3 (^fc$ 

^a 3 oiictib ©t^tt5{s^-(wS-^oTmje^i»Ma 

S3 4 . ZMWj-tZfaE.*- 9mv>w& 

[ 0 0 4 5] ±|H*JS{-«t*fPI&t-5^TittBfl-t- 

l^WKWL. ttffS«m^®2 3lci»y^£±J-r^K)Ml 
fiB. S;t/H^*4 5 iCD=FafcSr|5/jit r^»ftA6cD 

mm 5 <D^mm±mm.^wm l . fiw-sa 3 o ^ib«* 

0. |5lH©t«|4}±fiBi|*tb#S2 2©^ttifi:{l?:«LT 
1^-5. SPfiB Bolt <fc ^ fflftffl&<D t g ft , ElSft 
4 i: ft * & t L Tl ■> « ii.V^ftfl .1; ft 1 2 ©«ltHtt 

if y . tag b n «mao*5fei»ww t ft t s 
50 hl (lsa -rtimmmmM) 0>®.m.iz$,m%$£±<& 
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«W»fFK»ffi1t-e* 0 , fiSA k i 0 dfSIBUMflf it 
?SJ©fi[jl{c»fFlBttmM 2 3 i: fc tJM^n^Slft 

tttfrft 5 OBBflBKKn^ffiaB p &185£U li&iB 

0 tfilBp ©ffi^r M 4 fcKn»5 fcO^gfrBiJ* 

Set 4 fcifr* 5 £ &8^£4t;fcB#©|&fJ:3u£ 1 2 

[ 0 0 4 6] fWfib$IB 3 0 (±, Milk Hrffi 5 ©»ffc££ 

1 2 &£»StfT*3fcMtHMS&m^ SjfbS^l 2© 

b 3 ©flHHfcttt^ & 2 2 ©^HiffiSB n £ 

iH'i* Ltfc < „ c©t> Mtu^a 3 o immmih&M. b 
n £ „ m^m^^immthms. 2 2 co^^fiaB £ m 

S-3*V^TW4SM^E§8S, IP^> "Bn-Bj ©JftfcHS*: 
b > Wi-gPflcD|gH^Tn©fF#K#fil L Rite >4 
^fct#, «'C*|g»TO3 4&^W^SIg»#S3 

Wro?;tol. J: v *>/b£^£ «J*fPil+0*mt4 
S B ^»f^&» Am^iB* T«|«»ttfFiSIMS[» A k 

twii, MfP^B3 0 ti&uttfgtt^S 3 4 Rmmmm 

-f $ijfp^S3 on, titoinii 

©BRtc 4 £ 5 £ i1« Ltzb ^ ©ffittfctB^ 
S 2 2 CD$&aJ4u«£S*&BB o £ bTlE'ilU ftjfcfift 

lex^&aB o tmm. mt> r Bo-Bj 
mmzm Ltzt nm l „ »tt»^-i5: 3 4 siw^-si 

3 5 ©fBfofrfltjfcLTHJEtt 4 £«?* 5 £ro 
[ 0 0 4 7] «±©«t-5<c«jS«)aH*MS:«;»g«E)ft 

mrsg !.:-:Sft:,Aj. i^**Sj£iC«!J3««>*&, »St 

JK^*fFJE4:fif ■5*&* < *-S. HI 1 f±. 2 fr^rhil 
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